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ABSTRACT

Background: As the opioid epidemic continues, there is a mounting sense of urgency to improve
access to high-quality early identification and treatment services. However, the need is outpacing
capacity in many states and effective solutions to support primary care and specialty prescribers
to identify and treat more patients with opioid use disorders are still emerging. This paper
describes one state’s approach to increase access to medication for opioid use disorders (MOUD)
through development and implementation of a statewide addiction consultation service: Maryland
Addiction Consultation Service (MACS). Methods: Program components include a warmline, outreach and training, and resource and referral linkages for prescribers based on related consultation
service models and documented barriers to prescribing MOUDs. Results: Initial implementation
outcomes indicate service components are being adopted as intended and by the target audience; many prescribers who engaged with the service have their buprenorphine waiver (44%) but
do not have any additional formal addiction training (57%). Also, statewide penetration is promising with prescriber engagement in 100% of counites, however only 33% of counties in engaged
in all four types of MACS services. Most calls (61%) originated from urban counties. Conclusions:
The MACS program increases access to specialty addiction medicine consultation and training
through use of technology. MACS can serve as a model for other states looking to bridge the gap
in access to addiction treatment.

Introduction
The United States is in the midst of an opioid epidemic that
is now a public health emergency.1 Opioid-related overdose
deaths increased from 8,048 in 1999 to 47,600 in 2018, an
almost six-fold increase.2,3 In 2017, Maryland had the 7th
highest death rate from drug overdoses among all states in
the U.S.2 Maryland, like much of the rest of the country,
had seen a significant increase in fatal overdoses involving
heroin (up more than 500% from 238 deaths in 2010 to
1,212 in 2016) and deaths related to illicitly-manufactured
fentanyl and its analogues such as carfentanil (up more than
4,300% from 26 deaths in 2011 to 1,119 in 2016).3,4 Despite
numerous initiatives at the state and county level, fatalities
continued to increase.4–6
Medications for opioid use disorders (MOUD) such as
methadone and buprenorphine have consistently been
shown to be more effective than counseling alone in
decreasing opioid use, increasing retention in substance use
treatment, and decreasing the risk of overdose and
death.1,7–9 However, it is estimated that less than 35% of the
more than 2 million individuals with Opioid Use Disorders
(OUD) in the United States receive this life-saving
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treatment.9–11 Stigma as well as racial, economic, and geographical disparities limit access to care.12–14 Additionally,
prescribers underutilize MOUDs or prescribe inadequate
doses and/or durations.12 Increasing access to quality addiction treatment is critical to addressing the opioid
epidemic.9,15
While some MOUDs require treatment within a specialized setting, the Drug Addiction Treatment Act of 2000
(DATA 2000) allows buprenorphine to be prescribed by
physicians to treat OUD in office-based settings after they
obtain a waiver from the Substance Abuse and Mental
Health Services Administration (SAMHSA) and a special
identification number from the Drug Enforcement
Administration (DEA). Prescribers are initially waivered to
treat a maximum of 30 patients during their first year, after
which they may apply to expand their patient capacity up to
100 patients, and in 2016 this was expanded to allow qualified physicians to treat up to 275 patients.16 The
Comprehensive Addiction and Recovery Act (CARA) of
2016 and the Substance Use-Disorder Prevention that
Promotes Opioid Recovery and Treatment for Patients and
Communities (SUPPORT) Act of 2018 extended this prescribing authority to nurse practitioners, physician assistants,
Department of Psychiatry, School of Medicine, University of Maryland, 737 W.
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Table 1. MACS Components Addressing Barriers to Prescribing Buprenorphine.
MACS components
Barriers to prescribing buprenorphine:
Limited training, education and skills
Lack of institutional support
Insufficient behavioral health treatment referral options
Burdensome regulatory procedures
Prescriber stigma toward patients with OUD

Warmline consultation






clinical nurse specialists, certified nurse midwives, and certified registered nurse anesthetists with the goal of increasing
access to MOUDs, particularly in underserved areas.17
However, providers report a lack of training as well as systematic barriers preventing them from providing
MOUDs.18–20 Less than a quarter of residency programs
provide 12 or more hours of training in addiction medicine,
and even fewer programs promote obtaining a waiver.21
Nationally, only 6% of providers have received their waiver.22 As a result, many US counties lack a single waivered
prescriber and many waivered prescribers are treating very
few patients or none at all.20,23
This is certainly reflective of the landscape in Maryland.
As of 2019, eight (33%) Maryland counties had five or fewer
waivered prescribers according to the SAMHSA buprenorphine practitioner locator list. Also, despite consistent coverage of buprenorphine by Maryland Medical Assistance since
its release in 2003 and Maryland’s Medicaid expansion in
2014, a relatively small number of Maryland residents with
OUD were being prescribed buprenorphine.24 According to
Medicaid claims data in 2015, only 1,118 Marylanders were
receiving buprenorphine from an opioid treatment program,
comparatively there were 1,089 fatal opioid overdoes in
Maryland that year, suggesting substantial unmet need for
treatment.25 In 2016, the Maryland Department of Health
utilized state Prescription Drug Monitoring Program
(PDMP) and DEA data to determine the number of physicians prescribing buprenorphine within the state and the
number of prescriptions that each provider had written. It
was estimated that only 4.5% of Maryland physicians with a
DEA number had a waiver and that, of these, 38% had
never written a prescription for buprenorphine.
In response the Maryland Addiction Consultation Service
(MACS) was developed and launched by the University of
Maryland, School of Medicine, Department of Psychiatry, in
collaboration with the Maryland Department of Health,
Behavioral Health Administration. The MACS model was
based on successful Child Psychiatry Access Programs
(CPAP) for behavioral health/primary care integration and
tailored specifically to address provider-reported barriers to
prescribing buprenorphine.26 A recent national evaluation of
CPAPs found that CPAPs had significantly increased access
to pediatric mental health care services.27 Many other programs have demonstrated success in addressing the lack of
specialty providers with a telephone consultation program,
and there is a growing interest in applying this model to
addiction medicine. Several other states (e.g., Arkansas,
California, Massachusetts, Michigan, and Wisconsin) have
recently launched similar addiction telephone consultation
programs with support of their state health departments or

Outreach





Training

Resources and referrals













federal grant agencies.15,28–40 The only published account of
a longstanding addiction medicine consultation program
that we could locate is in Australia.41
The goal of this paper is to describe MACS components
and initial implementation outcomes to inform efforts in
other states to increase access to MOUDs in the context of a
provider shortage and/or under-prescribing of buprenorphine among the current provider community. Recent studies on prescriber barriers highlight the need for provider
training and education in addiction medicine and the need
for access to addiction specialist mentors.42,43 While federal
laws are expanding prescriber capacity, additional supports
are needed to support those newly eligible to not only utilize
their waiver but provide high quality care to a deeply stigmatized patient population.22

Methods
MACS was established in 2017 to build capacity among primary care providers and specialty prescribers (hereafter, prescribers) to address the opioid epidemic and support the
statewide goal to expand access to buprenorphine to treat
OUD. In 2018, MACS expanded its scope to include all
Substance Use Disorders (SUD) and chronic pain management. MACS provides prescribers with real-time consultation opportunities from addiction and pain management
specialists as well as additional supports through training,
education, and resource identification for their patients.
MACS model design
The MACS model was designed to address the various barriers to delivering MOUDs (see Table 1). For example, one
barrier is that prescribers report limited specialty training,
education and skills related to managing OUD and prescribing opioids for pain, which is consistent with findings
about the need for additional behavioral health training
among primary care providers if they are to identify, refer,
and treat patients with behavioral health needs.19,38,44–46
Warmline consultation to individual prescribers is designed
to increase knowledge and skills necessary to treat patients,
as well as provide a means to request trainings
and resources.
Also, physicians not prescribing buprenorphine have
been found to be more likely to cite a lack of institutional
support among their peer practitioners, mentors or more
senior practitioners, and/or practice workflows to accommodate and facilitate their use of buprenorphine with
patients.18,19 The warmline can provide consultation for
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prescribers who might not have access to consultation
within their practice, and outreach, training and practice
resources are often tailored to issues of practice-level supports for prescribers serving patients with OUDs.
Insufficient behavioral health treatment referral
options, particularly psychiatric services, are a consistent
barrier and reality in many locales that plagues primary care
providers and other community-based prescribers when
treating patients who would benefit from additional psychosocial supports.47,48 Warmline consultations and referral
supports provide individualized suggestions for the type of
services to refer to, as well as up to date information on
appropriate local resources for referral.
Numerous regulatory procedures related to the waiver
process, such as record-keeping requirements for managing
patients receiving buprenorphine also add burden to prescribers utilizing buprenorphine in their practice.49
Similarly, because treatment of SUDs is often “carved out”
out from the primary medical insurance, prior authorization
and billing issues may be cumbersome for a primary care
provider and dissuade them from providing buprenorphine
treatment.42,43 All MACS components are designed to support prescribers in their process to navigate these regulations
and alleviate some of the burden related to tracking and
complying with the numerous administrative details.
Something as simple as not knowing how to get the waiver
keeps prescribers from prescribing.50
Finally, prescriber stigma toward patients with SUDs
has been well-documented in the research literature as
recently as 2019 and is likely even underreported.12,42,49
MACS seeks to support all prescribers in their ability to
have strengths-based perceptions of their patients and to
build hope for the recovery of patients with SUDs both
through individual warmline consultations and practicebased activities such as outreach, training and resources.
Description of MACS components
Warmline consultation
MACS consultation calls are answered and triaged by a
Behavioral Health Consultant (BHC) who is a Masters-level,
licensed social worker. The BHC assists with referrals,
answers general behavioral health questions and triages clinical questions to the MACS Physician Consultants who are
board certified in addiction medicine or addiction psychiatry. Our team of physician consultants includes those with
specializations in Family Medicine (N ¼ 1), Internal
Medicine/Primary Care (N ¼ 2), Psychiatry (N ¼ 2), and
Anesthesia/Pain (N ¼ 1) with an average of 19 years specializing in addiction treatment. Calls are returned within one
business day at a time that is convenient to the caller. If the
patient about whom the prescriber calls is still in the office,
an attempt is made for the physician consultant to return
the call immediately to help increase the usefulness of the
consultation. Patient demographics and pertinent medical
history are gathered, but no patient identifying information
are collected. Services are provided free of charge and
regardless of patient’s insurance status or the prescriber’s
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practice setting. Following the consultation, a call summary
and any tools, resources or referrals are sent to the prescriber for their reference within 24 h. Consultation calls are
answered Monday through Friday from 9:00am
until 5:00pm.
Outreach
The MACS team engages in statewide outreach efforts as
well as a targeted regional outreach strategy. Outreach and
dissemination efforts for MACS includes presentations at
local, regional, and national conferences, practice visits,
exhibit tables, targeted phone, email, mail and social media.
Individualized follow-up is made after each engagement
with MACS. Additionally, MACS works collaboratively with
local health departments, the PDMP, and other community
stakeholders across the state to increase awareness of MACS
as well as coordinate educational opportunities.
Training
Training is available to prescribers related to SUDs,
MOUDs, and chronic pain management. Training content is
tailored to the needs of individual practices. Trainings
include online webinars, grand rounds, in-office “lunch and
learns,” and continuing medical education (CME) events,
including waiver qualifying trainings. They may be delivered
as a one-time event or a series of events on an
ongoing basis.
Resource and referrals
Prescribers can call MACS to request individualized resources and referrals for a specific patient with whom they are
working. The BHC uses an updated referral and resource
database to provide real-time information to prescribers
about the availability and appropriateness of behavioral
health, SUDs, and pain management services in
their community.
Additionally, MACS maintains a Resource Catalogue to
support all MACS components. Resource topics range from
educational resources to templates that can be used in prescriber practice sites to archived webinars on various addiction related topics. Prescribers can call to request assistance
with a particular screening tool or for informational material
on a particular topic. Additionally, during consultation calls
MACS consultants may recommend the use of a specific
resource(s). These resources are included in summaries sent
to prescribers following consultation calls. Currently, resources are available on the MACS website: www.
marylandMACS.org
Implementation outcome evaluation
The MACS evaluation team tracks prescribers’ engagement
in the various components of MACS to understand the
adoption and penetration of MACS components. This project was reviewed by the University of Maryland, Baltimore
Institutional Review Board and determined Not Human
Subject Research. Data gathered between October 16, 2017,
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Table 2. MACS Penetration by Encounter Type.
Encounter type
Sign up
Practice outreach visit
Warmline Consultation
Training/Education

Statewide MACS
prescribers
396
135
118
250

Statewide penetration
N ¼ 24 counties
23
20
16
11

Rural
MACS prescribers

Rural penetration
N ¼ 18 counties

Urban MACS
prescribers

Urban penetration
N ¼ 6 counties

120 (30%)
95 (70%)
34 (29%)
56 (22%)

17 (94%)
16 (89%)
10 (55%)
5 (28%)

276 (70%)
40 (30%)
84 (71%)
194 (78%)

6 (100%)
4 (67%)
6 (100%)
6 (100%)

(96%)
(83%)
(67%)
(46%)

and April 30, 2019 were entered in REDCap (Research
Electronic Data Capture), which is a secure, HIPAAcompliant, online data management application. Adoption is
defined as the intention or initial decision to use any MACS
component (also referred to as “uptake”) and penetration is
defined as the reach of MACS components in all counties
across the state.39 Individual prescribers’ adoption is tracked
based on their encounters with MACS using the Sign Up
Form, Consultation Form, and the Outreach Form. The Sign
Up Form is distributed to waivered and waiver-eligible prescribers across the state via mailings, in-person practice visits, outreach events and local buprenorphine waiver
trainings. Prescribers who complete the Sign-Up Form indicate their credentials, specialty, practice type, waiver status,
patient case load, addiction training as well as their location
and contact information to be added to the MACS communication listservs. The Consultation Form is used during
every Warmline Consultation to track consultation question(s), de-identified case details, substances discussed, and
recommendations and resources provided. The Outreach
Form tracks prescriber attendance at all outreach and training events. These forms were developed based on comprehensive review of forms used in other CPAPs and revised
using an iterative process within the MACS development
team (which includes state behavioral health administrators,
CPAP development experts, evaluators, and clinical providers including addictions psychiatrists, a clinical psychologist, and two social workers). Penetration is measured by
aggregating the number of MACS encounters by county
(i.e., the number of counties with at least one encounter
type divided by the total number of counties in the state).

Results
Adoption
A total of 396 prescribers signed up with MACS over the
18-month pilot period. These early adopters included medical doctors (MD/DO, N ¼ 183, 46%), nurse practitioners
(NP, N ¼ 145, 37%) and physician assistants, (PA, N ¼ 47,
12%). Twenty-one (5%) of enrolled prescribers were missing
credentials. Prescribers primarily specialize in Family
Medicine (N ¼ 133, 34%) or Internal Medicine (N ¼ 72,
18%). Most often prescribers were located in a solo or private practice setting (N ¼ 146, 37%). Prescribers were evenly
split between those waivered to prescribe buprenorphine
(N ¼ 173, 44%) and those not yet waivered (N ¼ 174, 44%),
with 12% (N ¼ 49) missing this data point. Of those waivered, nearly half (N ¼ 83, 48%) have a 30-patient limit, indicating they likely obtained their waiver within the last year
or do not prescribe near capacity. Based on self-reported

caseloads of all waivered prescribers, more than half
(N ¼ 89, 51%) either failed to report a caseload (N ¼ 48,
28%) or reported treating zero patients with buprenorphine
(N ¼ 41, 24%). Lastly, more than half of waivered prescribers
(N ¼ 97, 56%) have never received any specific addiction
medicine training outside of the eight-hour buprenorphine
waiver training course.
Among prescribers signed up with MACS, 30% (N ¼ 118)
called the warmline, resulting in 208 calls. Prescribers calling
the warmline were usually physicians (N ¼ 52, 44%) or NPs
(N ¼ 43, 38%), with their waiver (N ¼ 66, 56%). Few PAs
(N ¼ 9, 8%) called the warmline. Additionally, a small number of non-prescribers (N ¼ 6, 5%) called the warmline as
well as three patients. The majority (N ¼ 84, 71%) of these
callers practiced in urban counties. Nearly a third (N ¼ 34,
29%) of callers utilized the warmline repeatedly. Most consultations were triaged to a MACS Physician Consultant
(N ¼ 129, 62%) and most questions were clinical (i.e., casespecific or pertaining to clinical practice, N ¼ 119, 57%). Of
these clinical questions 44% (N ¼ 52) concerned the initiation and/or maintenance of buprenorphine, however an
unexpected number of calls were coded as “other” (N ¼ 47,
39%). These “other” calls related to issues surrounding starting a new office-based prescribing practice and protocols.
Also, among prescribers signed up with MACS, 63%
(N ¼ 250) attended a training event held by MACS. Most of
attendees were physicians (N ¼ 123, 49%) or NPs (N ¼ 84,
34%), with relatively fewer training encounters attended by
PAs (N ¼ 39, 16%). Individual attendance records are not
always obtainable at all training events, but it is estimated
that over 2,000 prescribers and stakeholders attended the 63
training events conducted by MACS Physician Consultants.
Attendance numbers were missing from 22 (35%) events,
however of the events where attendance was collected
(N ¼ 57) a range of 1 to 390 prescribers were in attendance
(Mean ¼ 37). These events included CMEs, in-office trainings, waiver-qualifying trainings, webinars and plenary presentations. Evaluations collected (N ¼ 171) from training
participants found that 87% felt the content was clinically
relevant to their practice, 90% learned at least one practical
skill for the clinical care of their patients, and 88% learned a
great deal as a result of the training.
Additionally, MACS staff provide in-person outreach
through presentations on MACS services, exhibit booths at
conferences and site visits. MACS staff attended 288 face-toface outreach events. Because of these efforts over 43%
(N ¼ 170) reported on their sign-up form of hearing of
MACS through a face-to-face outreach event (i.e.,
“presentation at my practice,” “drop-in visit to my practice,”
“MACS training,” and “conference/professional meeting”).
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Penetration
MACS reached prescribers in all 24 (100%) counties in
Maryland through a combination of prescriber sign ups,
training, outreach, and calls to the warmline. Prescribers
have signed-up for MACS services in 23 (96%) counties.
MACS staff traveled to 18 (75%) counties to conduct practice outreach visits and 11 (46%) counties to deliver training
and education. Lastly, prescribers from 16 (67%) counties
called the warmline for clinical consultation. See Table 2.
To further examine penetration rates for various MACS
encounters, we also examined penetration for rural and urban
counties. This is particularly relevant in Maryland, where over
75% of Maryland is designated as a rural area, yet due to high
population densities in the Baltimore-Washington metropolitan area, only 25% of the Maryland population is designated
as rural.51 As can be seen in Table 2, MACS’ statewide penetration for all types of encounters is driven by a higher rate of
penetration in urban counties, with the exception of practice
outreach visits. This is a reflection of intentional, targeted outreach strategies to prescribers in more rural counties.
All counties have at least one type of MACS encounter,
but only 8 (33%) counties had all four types of MACS
encounters (Range ¼ 1 to 4, Mean ¼ 2.9, Median ¼ 3,
Mode ¼ 3). As expected, total prescriber engagement was
lowest in the eight counties with five or fewer waivered providers. This is due to the overall shortage of prescribers in
those areas. However, MACS enrolled a total of 15 prescribers in seven of those counties, eight of which attended a
MACS training event. Four calls came from two of these
counties. Unsurprising the majority of calls came from
urban counties (N ¼ 126, 61%).

Discussion
MACS is a targeted service to reduce barriers to providing
MOUDs in the community. The rapid statewide adoption
and penetration of MACS is initial evidence of its utility for
prescribers and its promise as a feasible model for states
seeking to increase access to MOUDs. Results from the first
18 months illustrate a consistency with previous studies that
consultation warmlines provide valuable clinical knowledge
through an acceptable modality to prescribers.35,36,41,52 High
demand for access to consultation and training with an
addiction medicine specialist is illustrated as the majority of
calls (62%) were triaged for further consultation with a
MACS physician consultant, and nearly a third of callers utilized the warmline repeatedly.
Although penetration in all counties within 18 months is
considered to be a success, measuring penetration by county
has limitations. It is not clear to what extent these implementation outcomes would be generalizable to other phone consultation services. However, without an active census of
primary care prescribers, MACS does not yet have a reliable
way to track penetration by all eligible prescribers at this time.
According to the SAMSHA Buprenorphine Treatment
Practitioner Locator, there are over 850 buprenorphine waivered prescribers in the state of Maryland as of October 2019
and over 30,000 physicians statewide.53,54 Yet these lists lack
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information on the prescriber’s specialty, practice setting,
patient capacity, if the prescriber is actively treating patients
with buprenorphine or accepting new patients. Additionally,
this list is not updated when a prescriber moves, retires, or
stops practicing medicine.20 Therefore, these lists do not provide an accurate account of the total number of buprenorphine-waivered prescribers practicing in each county.19 The
MACS team is continuing efforts to understand penetration
by prescriber by contacting all prescribers listed on the
SAMSHA Buprenorphine Locator list with bi-annual followup to produce a more accurate, up to date list of active prescribers in Maryland. As a future direction, the MACS team
would like to use the results to calculate MACS penetration by
dividing the number of prescribers with MACS encounters by
the total number of buprenorphine-waivered prescribers practicing in each county.
Many prescribers are still hesitant to treat patients with
SUDs, even those who have already obtained their waiver. A
recent study found that only 13% of waivered prescribers treat
close to their patient capacity.43 This reality resulted in early
low utilization and required MACS to expand its initially targeted audience beyond those already waivered to prescribe
buprenorphine, to include all eligible prescribers and to cover
all SUDs. Additionally, many prescribers are unwilling to accept
patients prescribed opioids for chronic pain and several pain
clinics were closed across Maryland in 2018.55 MACS
responded by expanding its scope again to include chronic pain
management consultation and training with additional support
of a board-certified pain medicine physician to assist prescribers
caring for patients with chronic and complex pain histories.
The opioid epidemic has revealed a glaring lack of addiction medicine training for prescribers nationally.21,22,56
While national programs, such as the SAMHSA-funded
Providers Clinical Support System (PCSS) exist to provide
training and mentoring, evidence suggests the importance of
face-to-face outreach and relationship building for engaging
prescribers, and most MACS-enrolled prescribers reported
hearing of MACS through face-to-face contact.57–59 MACS
staff have implemented routine internal evaluations of prescriber engagement and outreach efforts to inform targeted
outreach strategies. For example, low PA engagement in
MACS components resulted in the coordination and completion of several waiver trainings for graduating classes of
PA students. However, since waivered PAs may only prescribe buprenorphine if their supervising physician is also
waivered, this has limited the ability of PAs to utilize their
waiver.60,61 While the MACS team is working to better
understand the most effective methods of outreach for optimal prescriber engagement, evidence suggests that ongoing
mentorship and training beyond the waiver training would
be most beneficial to ensure prescribers are utilizing evidence-based treatment.57,62 As a future direction MACS
aims to provide systematic follow-up to all prescribers
engaged in MACS hosted waiver trainings to understand if
they are actively prescribing and/or what barriers they face.
This follow-up will include invitations to engage in individualized technical assistance (TA) to support prescribers as
they implement, expand and improve their office-based
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addiction treatment services through a blend of onsite and
tele-based services.
MACS appears to be a feasible and scalable solution to
increase and enhance access to and quality of substance use
treatment and chronic pain management that other states
could replicate. Maryland has developed and implemented
many strategies to address the opioid crisis, both at the state
and local levels. Providing much needed consultation, training, and referral support this program is an acceptable
approach to increasing access to high quality, evidence-based
addiction treatment. Though, the unexpected number of
time-intensive calls around starting a new office-based prescribing practice as well as the requests for in-person CME
events highlighted the need for additional services. Future
directions for MACS include individualized TA services, as
R
(Extension for Community
well as a Project ECHOV
Healthcare Outcomes). Project ECHO is a collaborative,
low-cost, tele-mentoring model of medical education that
improves access to specialty care by linking MACS consultants with local prescribers through real-time, online learning sessions.63 Project ECHO leverages technology to make
the best use of physician time to deliver CMEs and expand
the capacity of local prescribers to provide evidence-based
addiction medicine.64 Additionally, MACS will begin to
evaluate practice changes made as a result of engagement
with MACS, self-reported confidence gained, as well as surveying prescriber waiver status, capacity, and patient caseloads. Similar state programs could be beneficial and feasible
to replicate to increase the availability and accessibility of
addiction treatment, specifically to MOUDs.
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